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middle of the range when •nr = 2/i1. The formation of bands thus requires that the retarding plate be held upon the side already specified, so that CT be positive; and that the thickness of the plate (to which «r is proportional) do not exceed a certain limit, which we may call ^T0. At the best thickness T0 the bands are black, and not otherwise.
The linear width of the band (e) is the increment of £ which alters p by
2-Tr, so that
e = 27r/OT..................................(13)
With the best thickness
•er=27rA/X/,     ..............................(14)
so that in this case
e = \f/h..................................(15)
The bands are thus of the same width as those due to two infinitely narrow apertures coincident with the central lines of the retarded and imretarded streams, the subject of examination being itself a fine luminous lino.
If it be desired to see a given number of bands in the whole or in any part of the spectrum, the thickness of the retarding plate is thereby determined, independently of all other considerations. But in order that the bands may be really visible, and still more in order that they may be black, another condition must be satisfied. It is necessary that the aperture of the pupil be accommodated to the angular extent of the spectrum, or reciprocally. Black bands will be too fine to be well seen unless the aperture (2A) of the pupil be somewhat contracted. One-twentieth to one-fiftieth of an inch is suitable. The aperture and the number of bands being both fixed, the condition of blackness determines the angular magnitude of a band and of the spectrum. The use of a grating is very convenient, for not only are there several spectra in view at the same time, but the dispersion can be varied continuously by sloping the grating. The slits may be cut out of tin-plate, and half covered by mica or " microscopic glass," held in position by a little cement.
If a telescope be employed there is a distinction to be observed, according as the half-covered aperture is between the eye and the ocular, or in front of the object-glass. In the former case the function of the telescope in simply to increase the dispersion, and the formation of the bands is of course independent of the particular manner in which the dispersion arises. If, however, the half-covered aperture be in front of the object-glass, the phenomenon m magnified as a whole, and the desirable relation between the (unmagnified) dispersion and the aperture is the same as without the telescope. There appears to be no further advantage in the use of a telescope than the increased facility of accommodation, and for this of course a very low power suffices.
The original investigation of Stokes, here briefly sketched, extends also to the case where the streams are of unequal widths h, k, and are separated by ancts depend entirely upon atmospheric dispersion.
